This note describes a reliable, convenient way to provide automatic, on-line dilution of samples for flame photometry. The method applies to any flame photometer that has a vertical aspirating needle
MANY

CLINICAL LABORATORY
flame photometers used for sodium and potassium determinations in serum and urine aspirate a solution that is about a 200-fold dilution of the original sample. Manual dilution is too slow. Therefore, many laboratories speed the process by the use of a semiautomatic dilutor, which also provides the repeatability necessary for reliable data. A semiautomatic system is certainly an improvement over a completely manual one, but an even faster system for dilution is desirable since a semiautomatic system still requires much glassware handling, with the inherent possibilities of contamination, or the use of expensive disposable containers. Instrumentation Labs., Inc., Lexington, Mass., supplies an on-line dilutor. It is a peristaltic pump which pumps sample, concentrated lithium solution, and water through separate tubes into a mixing chamber and then pumps the mixture onto the flame aspirator. We evaluated this dilutor in late 1968 and found that, in our hands, its reliability was poor. But by this time our technicians had become accustomed to the significant time savings and the eliminated need for washing glassware. Accordingly, we devised the dilutor described here, which combines the usefulness of an on-line dilutor with sufficient reliability. (2) because the flow rates used in this work are larger.The stream is then connected to an Al glass fitting for aspiration into the flame photometer.
Experimental
The Al fitting is held by tubing so that its main axis is horizontal and the capillary side arm is vertical. The aspirating needle from the flame photometer (Instrumentation Laboratory, Model 143) is pushed down into the capillary side arm of the glass fitting until its tip almost touches the bottom of the fitting. The tip should be deep in the horizontal part of the glass tube so that small bubbles, which enter the system when the sample probe is not in liquid, do not get aspirated into the flame photometer.
The pump modification was necessary because a standard-speed pump produced large fluctuations in the digitalreadout of the flame photometer, resulting from pressure changes in the pump tubing when rollers leave the platen. These pressure surges are more frequent, but are smaller when the manifold is used with the modified pump. The faster pump also affords a shorter lag time (time for sample to move from probe to flame) and a faster approach to a steady photometer output for each sample, which increases the rate at which samples can be analyzed.
The data in Table  1 summarize this information for serum sodium and potassium determinations.
Fifteen replicate determinations of a reconstituted commercial control serum were run to provide data on repeatability.
The and the on-line dilutor described here, with the same I. L. flame photometer.
The Auto Dilutor and on-line dilutor were each run with a sequence of samples, numbers 1 to 10, then from numbers 10 to 1. The flame photometer was standardized before no. 1 and between the two no. 10 samples. The time required when the Auto Dilutor was used was: 3 mm to assemble equipment, 2.5 mm to label flasks, 9 mn to dilute standard and samples, and 8 mm to take readings. The on-line system only took 8 mm to run the standards and samples, saving 14.5 mm for the 10 duplicated determinations. No flasks are needed when an on-line dilutor is used. In addition, as shown in Table 2 , two of the flasks used with the Auto Dilutor were not rinsed properly, so the results were invalid. Slighter contamination can produce undetected erroneous data.
Parts for modifying the pump and the pump itself cost about $1,000, which is justified by savings of personnel time and equipment. In our opinion, the cost is justified by reliability and technician satisfaction alone. 
